LOI GIOI THIEU

Hién nay, khoa hoc cong nghé¢ da va dang chiém nhiéu wu thé vuot troi.
N6 1a mot cude cach mang 16n gop phan thay doi toan xa hoi. Pé gop phan lam
phong phii thém ngudn tu liéu phuc vu nghién ciru, hoc tap cho ban doc trong va
ngoai nganh Cong nghé thong tin va truyén théng, Nha Xuat ban Dai hoc Can
Tho xin dugc phép 4n hanh va gidi thiéu cung ban doc gido trinh “Nhap mén
cong nghé phan mém” do TS. Huynh Xuan Hiép bién soan. Gido trinh bao gdm
05 chuong véi 132 trang; Noi dung cac chuong gidi thi€u khai quat cong nghé
pham mém, tién trinh phan mém, chu trinh séng ciia phin mém, cach udc luong
chi phi dé tinh gia tri ctia cac phan mém. Thém vao d6, cudi mdi chwong con co
rat nhiéu tai liéu tham khéo hiru ich cho ban doc. Gido trinh 14 tai liéu tham khao
c6 gia tri cho sinh vién cac nganh Cong nghé thong tin va ban doc mudn tham
khao nhitng van dé lién quan dén phan mém.

Nha Xuét ban Pai hoc Can Tho chéan thanh cam on cic Tac gia va sy dong
gop ¥ kién cua quy Thay Co trong Hoi dong tham dinh truong Pai hoc Can Tho
dé giao trinh “Nhap mén cong nghé phan mém” dwoc ra mit ban doc.

Nha Xuét ban Pai hoc Can Tho tran trong gidi thiéu dén giang vién, sinh
vién va ban doc giao trinh nay.

Chan thanh cam on!

NHA XUAT BAN PAI HQC CAN THO



LOI NOI PAU

Quyén gido trinh Nhdp mén Cong nghé phan mém mang dén cai nhin téng quan
vé qua trinh thyc hién phan mém ciing nhu nhitng giai doan dic trung cta quéa
trinh nay. Trong ndi dung gido trinh ciing d& cap dén mot quy trinh cong nghé
phan mém tiéu biéu 13 quy trinh RUP (Rational Unified Process). Cac ky thuat
tinh toan wdc lugng vé kich thudc phﬁn mém, chi phi, nhan lyc va thoi gian thuc
hién dugc dé cap dén mot cach kha chi tiét. Ky thuat ude luong tri gia phan mém
theo cong van 3364/UDCNTT-BTTTT ciia Bo Thong tin & Truyén thong ciing
duoc dua vao giang day nhu 1a mot ndi dung thuc tién ma sinh vién chuyén
nganh may tinh/céng nghé thong tin can nam bat dugc khi ra truong.

Viéc bién soan gido trinh nhdm muc tiéu giang day cho cac sinh vién trinh d6 k¥
s may tinh/cong nghé thong tin (cac chuyén nganh k¥ thuat phan mém, hé thong
thong tin,...) trén co s& Bai giang Nhdp mén Cong nghé phan mém dugc tac gia
giang day tai Trudng Pai hoc Can Tho tir nhiéu nim qua va tham khao céac kién
thire, cac nguén tai liéu dugc cong nhan va ting dung rong rai ciia cac nha chuyén
mon, cic chuyén gia va cac dong nghiép.

Nhing déng gop chuyén mén sau cia cic dong nghiép thuoc Bo mén Cong nghé
phan mém, Khoa Céng nghé Thong tin & Truyén thong va Hoi dong tham dinh
gi4o trinh cua Truong Pai hoc Can Tho di gitp gido trinh duoc hoan thién hon
rat nhiéu.

Trong qua trinh bién soan gido trinh chic chan khong tranh khoi co nhiing thiéu
sot. R4t mong nhan dugc sy gop ¥, phan hdi tir cac ban sinh vién, cac dong
nghiép va cac chuyén gia trong linh vuc céng nghé phan mém dé quyén giao
trinh nay c6 chat luong ngay cang tot hon.

Can Tho, ngay 22 thang 06 nam 2011

HUYNH XUAN HIEP
PHAN PHUONG LAN
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CHUONG 1
TONG QUAN

1. PHAM VI

Thuét ngit cong nghé phan mém (Software Engineering - SE) dugc dé xuat dau
tién vao nam 1967. Tir d6 dén nay, su phat trién cia phan mém da c6 nhiing budc
phat trién manh mé&. Sy phét trién cia phan mém ludn chiu anh huéng cua su
phat trién vé phan ctmg va hé diéu hanh: hé diéu hanh da nhiém (1960s), bo nhé
40 (1970s), da xir Iy (multiprocessor), hé¢ diéu hanh phan tan (mang), hé diéu
hanh cho di dong, hé diéu hanh cho hé théng nhing,v.v....Song song d6, vin dé
bao tri phan mém ludn dit ra nhimg thach thirc khong nho.

Khia canh kinh té trong qua trinh phat trién phan mém luén 1a van d& quan trong,
nhat 13 su lva chon k¥ thuat thuc hi€én nhanh hon dé giam gia thanh, sy anh
hudng cua ki thuat méi 1én cong ty phan mém (khé bao tri, thoi gian huan luyén,
kinh nghiém lam viéc trén k¥ thuat méi chua nhiéu), su phu thudc vao luya chon
ctia khach hang, luat ban quyén. Hinh 1 cho thdy ti 1 thanh cong mét cach tron
ven chi chiém khoang 29% s6 luong cac du an phan mém.

thidu d3c diém
53%

Hinh 1: Két qua thuee hién ciia hon 9000 dw én hodn thanh trong ndam 2004 [6].

Khia canh bao tri trong chu trinh séng ctia phan mém (phan tich yéu cau, phan
tich hé thong/dic ta, thiét ké, cai dat, tich hop, bao tri, két thuc hoat dong) anh
huong rat 16n 1én gia thanh phan mém. Trén Hinh 2 ta thiy giai doan bao tri, vé
nguyén tac, chiém dén 67% thoi gian thuc hién phan mém (xem thém Bang 1).



Kiém thir 7%

Bao tri 67%

Hinh 2: Gid thanh ciia céc giai doan trong chu trinh séng ciia phan mém.

Bang 1: So sanh chi phi cic dy 4n phan mém.

Cac dy 4n khac nhau | 132 dy 4n gan diy nhat
tir 1976 den 1981 cia Hewlett Packard
Giai doan yéu cau va dic ta 22% 18%
Giai doan thiét ké 18% 19%
Giai doan cai dat 36% 34%
Giai doan tich hop 24% 29%
Phat trién 33% 25%
Bao tri 67% 75%

Can chu y 1a sai sot tai cac giai doan trude s€ anh huong rat 16n dén céc giai doan
sau, tao ra cac 10i. Cong vi€c sua chita cac 101 cang som cang tot 1a rat quan trong
(xem Hinh 3).

Chi phi gan ding {x3p xi) d& tim kiém va ch'nhsira mét 16i

250

200

150 7T

50 T 30
I -
Yéucdu D3ctd Thiétké Caidit Tichhgp Baotri

Hinh 3: Chi phi phdi tra dé diéu chinh 16i.



Doi ngii 1ap trinh 1a mot van dé can dugc quan tim sat sao trong qua trinh thuc
hién phan mém trén co s& hinh thanh tirmg nhém lam viéc chuyén biét trong ting
linh viyre. Mot s6 vin dé nay sinh can giai quyét nhu cach chia sé cac phan cong
viéc, mbi quan hé, sy giao tiép giita cac thanh vién vé6i nhau, k¥ thudt t6 chic va
quan 1y doi ngii phat trién phin mém (1ap trinh vién, dic ta vién, thiét ké vién,...),
su rang budc 1an nhau gitta cac thanh vién (cuing nhom, khac nhém,...), cach danh
gia thoi gian 1am viée, cach danh gid hiéu qua cong viée, cach danh gia vé kinh
nghiém thuc hi¢n cong viéc.

Mot trong nhitng tiép can xay dung phan mém quan trong hién nay 1a huéng dbi
tuong xem dir li¢u va tdc dong cd vai trd quan trong nhu nhau, huéng ky thuat
nay con dugc goi 1a thiét ké hudng trach nhiém hay thiét ké theo hop dong. Hinh
4 cho thay su khac nhau co ban giita hudng cai dit theo ciu tric trén co sd can
thi€p truc tiép vao dir liéu va theo hudng ddi tuong chi can thi€p vao dir li¢u
thong qua viéc gui cac thong di¢p.

A7 - théng — théng béo
)/ tai : rut béo rit tién
glri \ khoan ! tien N ~.
n o 2 . 2 oan - > \
tién ten gu S gui tlerif tai khoan 1

-~ -

xac dinh
tén khoan

(a) (b)
Hinh 4: So sdnh hai phirong phdp cai ddt (a) cau triic va (b) huéng doi twong.

- tiéngli

o~
-~ - ~
- - ~,

xac dinh tén khoan

Mot sd thuat ngit can quan tim nhu: phan mém phai bao gdm ma 1énh duéi dang
may c6 thé doc dugc; cac dang tai liéu dic ta, thiét ké, luat va so sach vé chi phi;
ké hoach quan 1y dy an phan mém va céc tai liéu quan ly khéc; cac dang tai liéu
huéng dan st dung. Bén canh d6 chuong trinh 1a mot doan méi 1énh c6 thé ty
thuc thi dugc trong khi hé thong 1a tdp hop cac chuong trinh lién quan véi nhau
con san pham 1a mot mau binh thudng cuia phan mém va Ia két qua dat dugc sau
mot tién trinh phat trién phan mém. Mot vai thuat ngir khac nhu san xuit phan
mém bao gom hai giai doan phat trién phan mém va bao tri, dong thoi can phan
biét 13i (error) hay c6 15i (bug) 13 hai van dé khac nhau.

2. TIEN TRINH PHAN MEM

Tién trinh phan mém (software process) 1a cach thic tao ra phan mém, mdi cong
ty ¢o tién trinh phdn mém riéng (xem Hinh 5, Hinh 6). Khach hang (client) 1a c4
nhan hay cong ty dit hang san phdm, nha phat trién (developer) 13 cac thanh vién
ctia cong ty co trach nhiém phat trién phan mém di dugc dit hang nhim quan



xuyén toan b cac cong viéc hodc cd trach nhiém mot phﬁn nhu thiét ké, cai
dit,... Cac dang quan hé giita khach hang va nha phat trién bao gdm dang phan
mém nodi b (internal software) va phan mém hop ddng (contract software).
Ngudi sir dung (user) 1a mot hay nhiéu ca nhan thay mat khach hang dé st dung
san phdm. Phat trién phan mém (software development) bao gom tit ca cac cong
viéc tao ra san pham trude khi né dugc chuyén sang giai doan bao tri.

Y&u cBu, tai nguyén, tiéu chudn [ ) Téc vy phEnmé&m
7 —>] Ti&n trinh phEin m&m I >

Hinh 5: Tién trinh phan mém véi kiém sodt quan Iy.

Phén tich yéu ciu
Thim tra
¥

Dicth

Thimtra
-

Thigt ké
Thim tra

v

Cai gt
Kiém thi
¥

Tich hop
Kigm tho

| Bua vao hoat ddng I

| K&t thie hoat déng |

Hinh 6: Cdc giai doan trong chu trinh song ciia phan mém.

Can quan tdm dén mot sb khia canh trong san xuit phin mém. D6 phuc tap
(complexity) 1a mot thudc tinh ciia phin mém tac dong trén tién trinh phan mém
va ca cong tac quan 1y tién trinh, c6 thé biéu dién bang toan hoc va vat Iy va anh
hudng dén cong tac bao tri. Su thich Gmg (conformity) xac dinh phan mém phai
thich tmg duoc vé6i cac thiét bi sin co (khong phai cac thiét bj dap tmg phan
mém), thich ng t6t voi phan cimg phuc vu phin mém. D& chuyén dbi
(changeability) xac dinh phan mém phai thay ddi theo thyc tién, mé rong cac
chtc ning ban du véi thuc té 1a thay doi phdn mém dé hon thay doi vé phan
ctng va sau d6 phan cimg thay d6i theo su phat trién cta phan mém hodc cong



nghé. Tinh vo hinh (invisibility) nhim gidu cac cong doan phirc tap khi thyc hién
phan mém, d& dang thuyét minh, thuyét phuc khach hang, d& dang giao tiép giita
cac bd phan thuc hién phan mém, st dung cac phwong phéap, cong cu tryc quan
sinh déng. Viéc nhanh chéng tao phin mém méi tir cac bd phan hay cong cu co
san (silver bullet) 1 nhdm nhanh chong chuyén d6i chirc ning cia san phim,
giam thoi gian ciing nhu chi phi thuc hién phin mém, st dung mé hinh chuyén
d6i nhanh. Can chu ¥ thuat ngir 15i trén 1000 dong mi 1énh twong dwong hop ngit
(faults per million equivalent assembler source — MEASL).

I 5. Optimizing lavel I Process control I

I 4. Managed level I Process management I
l 3. Defined level I Process definition I

I 2. Repeatable level I Basic project management I

I 1. Initial level I Ad hoc process I

Hinh 7: Nam mutc ciia CMM.

| Level 5: Optimizing level

= Defect prevention
= Technolegy change management
* Process change mianagernent

| Level 4;: Managed level

[ * Quantitative process management
* Software quality management

Level 3: Defined level |

* Organization process focus

= Organization processdefinition

* Training program

* |rtegrated software management
* Software product engineering

* |rtergroup coordination

* Peer review

Level 2; Repeatable level

¢ Requirements management

« Software project planning

= Software projecttracking and oversight
+ Software subcontract management

« Software quality assurance

« Software configuration management

Level 1: Initial level

Hinh 8: Ngi dung chi tiét ciia nam mirc trong CMM.



Céi tién tién trinh phan mém véi mo hinh kha truong CMM (Capability Maturity
Models) 1a nhom céc chién lugc lién quan véi nhau nham cai tién tién trinh phan
mém. C6 cac ndi dung cho phin mém SW-CMM (Software), cho quan 1y ngudn
nhan lyc P-CMM (People), cho cong nghé hé théng SE-CMM (System
Engineering), cho phat trién san phdm tich hop IPD-CMM (Integrated Product
Development) va cho dat duoc san pham SA-CMM (Software Aquisition).

CMMs 1a tiéu chuan khai diém cho céc tidu chudn qubc té vé sau nhu ISO 9000
(International Standards Organization 9000-series standards) gom 5 chuan ap
dung rong rdi cho cic hoat dong cong nghiép: thiét ké (design), phat trién
(development), san xudt (production), cai dit (installation) va bao dudng
(servicing). ISO 9001 danh cho chat lugng san pham [ISO 9001, 1987], 4p dung
ISO 9001 cho phan mém ISO 9000-3 [ISO 9000-3, 1991]; SPICE (Software
Process Improvement Capability dEtermination) twong tw nhu SW-CMM va ISO
9000 thong nhat hai chuén tir 06/1997: ISO/IEC 15504 hay 15504.

3. CAC MO HINH CHU TRINH SONG CUA PHAN MEM
3.1 M6 hinh xay dung va hi¢u chinh

M&6 hinh xdy dung va hiéu chinh (code-and-fix model) khong c6 dic ta hay thiét
ké, chi don gian 1a 1am di 1am lai cho dén khi nao dap ung duoc yéu ciu cua
khach hang. Thuong sir dung trong cac bai tap 1ap trinh tir 100 dén 200 dong
ma 1énh.

I X&y dyng phién ban du tién |

I Cép nhatcho d8n khi khach hang chdp thuén If:"-

4:4 Bua vao hoatddng I
————> Phét trién

77777 » Bao tri I K&t thiic hogt ddng I

Hinh 9: M6 hinh xdy dung va hiéu chinh.

3.2 Mo hinh thac nwéc

MG hinh thac nwée (waterfall model) cho phép cac 151 & mot sb giai doan trudc
duoc phan hi boi cac giai doan sau va mdi giai doan chi dugc xem 14 hoan thanh
sau khi da c6 dﬁy du tai liéu cho giai doan d6 va dugc nhom dam bao chét luong
phan mém (SQA) chip thuén. Cac budc tién hanh bit dau véi cac yéu cau duogc
x4c dinh va kiém chuing bdi khach hang va nhém SQA, cac dac ta dugc kiém
ching boi nhom SQA va gii cho khach hang, khung ké hoach quan 1y du an
phan mém (SPMP) va bang thoi gian lam viéc chi tiét duoc 1ap. Giai doan thiét
ké bat ddu sau khi khach hang dong y vé gia thanh va thoi gian thyc hién, thyuc

6



hién cai dat va tich hop, khach hang cho hoat dong thu; chép nhan san phém,
chuyén sang giai doan bao tri. M6 hinh nay ¢6 vu diém 1a tinh ky luat cao, quy
dinh tét vé tai liu cho mdi giai doan, kiém chung can than béi nhom SQA, duoc
tmg dung rong rdi. Nhuoc diém ctia mé hinh 13 qua nhiéu kiém thir, tham tra va
tai 1iéu nén khé hinh dung va kho hiéu d6i v6i khach hang.

Phan tich yéu cau [mmmm—————m— <+ Thay d&iyéuciu i(——-
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Hinh 10: Mé hinh thdac nudce.

3.3 M6 hinh bin miu

MG hinh ban mdu (rapid prototyping model) 1a mo hinh hoat dong c6 chirc ning
trong dwong v6i mot tap hop con cia san pham, duge sir dung khi can thuc hién
mot cach nhanh chdong mét san pham phin mém trén co sé phin mém twong ty
hay phin mém ma nhom thuc hién di c6 nhiéu kinh nghiém. Chang han nhu néu
chtrc ning san pham 1a tra tién tai khoan, nhan tién tir tai khoan va xép hang vao
kho thi viéc tao nhanh ban miu c6 thé bao gdm cac cong viée cta san phim nhu:
man hinh nhép li¢u, in cic bdo cdo nhung khong c6 cac cong viéc nhu cap nhat
tap tin hay bt cac 161 xuat hién.

Pau tién 1a xay dung ban mau cua md hinh, tao diéu kién cho khach hang va
ngudi sir dung twong lai twong tac véi md hinh va thir nghiém, chuyén sang giai
doan dic ta sau khi khach hang di chip thudn ring cac yéu cau can thiét di co
trong qua trinh x4y dyng nhanh ban mau. Yéu ciu ciia mé hinh 1a thuc hién cang
nhanh cang t6t dé ting toc do cua tién trinh phat trién phan mém.



